We identify recent models for programmes aiming to increase effective family support for chronic illness management and self-care among adult patients without significant physical or cognitive disabilities. We then summarize evidence regarding the efficacy for each model identified. Methods: Structured review of studies published in medical and psychology databases from 1990 to the present, reference review, general Web searches and conversations with family intervention experts. Review was limited to studies on conditions that require ongoing self-management, such as diabetes, chronic heart disease and rheumatologic disease. Results: Programmes with three separate foci were identified: (1) Programmes that guide family members in setting goals for supporting patient self-care behaviours have led to improved implementation of family support roles, but have mixed success improving patient outcomes.
INTRODUCTION
Managing chronic illness is demanding for patients and healthcare providers alike. On a day-to-day basis, patients with illnesses such as diabetes, heart disease and asthma are advised to take medications on complex schedules, maintain special diets, be physically active, perform regular self-monitoring and respond to changes in their symptoms and test results. After each healthcare provider visit (typically every 3 or 4 months), patients often grapple with revised self-care instructions, changes in their medication regimens, referrals for medical testing and new self-management goals. Given the complexity of these tasks, many patients need support between medical visits in order to manage their illness successfully.
While professional support services, such as nurse visits or disease education programmes, provide invaluable support for some patients with chronic diseases, 1, 2 these services are often poorly funded or unavailable in community practices. Even when they are in place, professional support services are often unable to provide the frequency and duration of patient follow-up necessary to truly understand patients' needs and provide the behaviour change assistance required to significantly impact quality of life and outcomes. 3, 4 As a result of the growing gap between the need for self-care support and existing resources, family members are increasingly recognized as important allies in the care of chronically ill patients, and the last decade has seen a rapid growth of self-management programmes that include family members. Recent quantitative and qualitative research has informed the development of new family interventions based on behavioural theory, which are in varying stages of evaluation.
We reviewed quantitative and qualitative studies published in the medical and psychological literature, searched publicly available family intervention protocols and curricula, and held conversations with experts in the fields of social support and family involvement in chronic illness care to identify emerging models for interventions that increase family involvement in chronic illness care. Our specific goals were to: Summarize recent evidence on the potential effectiveness of family members as supporters for chronic illness care, Describe evidence that may explain why some family intervention models have been ineffective for adults with chronic illness, Group newer family interventions according to behavioural or chronic care theory, to develop an organizational scheme for understanding promising new directions in family interventions, Highlight research gaps and outline a research agenda for the development of effective family intervention models, based on the identified emerging research and programme trends.
Information for this review was collected from three sources: a structured review of published studies in on-line medical and psychological databases (described below), a review of materials from existing programmes for family support identified through research databases and general Web searches and discussions with experts in research on family support for self-management. Some of the information in this review is based on a report presented to the The California HealthCare Foundation: Sharing the Care: The Role of Family in Chronic Illness. 5 That report contains in-depth logistical information that can support programme implementation, such as curriculum content and informational resources for patients and family members.
THE CASE FOR INVOLVING FAMILY IN SELF-MANAGEMENT SUPPORT
Family members of chronically ill patients may be particularly well suited to provide sustained and effective self-management support. (In this article we refer to 'families' and 'family members' broadly, using the Institute for Family Centred Care definition of 'family' as two or more persons who are related in any way-biologically, legally, or emotionally.) 6 Family members are often an integral component of the daily context for self-care. 7, 8 Family members often strongly influence the foods brought into the patient's household and prepared for meals. Family also can influence whether patients have time for physical activity among other competing time demands, and influence where health fits in the hierarchy of family priorities. Additionally, family members often provide important emotional support to patients facing the stresses of caring for their illness. In sum, families often create the practical, social and emotional context for self-care, making it easier or harder for patients to achieve their health and behaviour goals. As a consequence, actively engaging family members may change this self-management environment in ways that facilitate patient success.
In addition to shaping the environment in which self-care takes place, family members frequently play an active role in managing the patient's chronic illness. Over 50% of people with diabetes or heart failure report that their family is involved with planning their diet and taking medications. [9] [10] [11] Family members are often the first to notice new symptoms, and most emerging health problems are handled by patients and family members without consulting a healthcare professional. 12 When chronically ill patients do visit a healthcare provider, between 30% and 50% are accompanied by family. 13, 14 Family members also share many of the characteristics of successful clinician disease managers and community health workers. For example, relationships between family members and chronically ill patients are typically long-standing and often involve frequent contact. Family members usually share the patients' cultural background and have a detailed knowledge of the factors that influence the patient's self-care day-to-day activities. Many family members have established relationships with the patient's healthcare provider, either because they accompany the patient to visits or because they are a patient of that provider themselves. Contact and familiarity with the patient's clinician has been associated with successful professional disease management; 3 for family it could lead to more opportunities to be involved in the patient's clinical care and increased trust in their involvement by the patient or provider.
Finally, observational studies suggest that patients have better disease management and outcomes when they have increased support from family. For example, social support is associated with better glycemic control for people with diabetes, better blood pressure control for people with hypertension, fewer cardiac events for people with heart disease and better joint function and less inflammation for people with arthritis. [15] [16] [17] [18] These improved outcomes can be partially explained by better selfmanagement behaviour, increased illness management self-efficacy and decreased patient depressive symptoms among patients with higher levels of social support. [19] [20] [21] [22] Social support from family may even affect patients' health directly through lower stress hormone levels and less variation in blood pressure. 23 
WHY NEW MODELS ARE NEEDED FOR PROMOTING FAMILY INVOLVEMENT IN CHRONIC ILLNESS CARE
Health professionals have long included interested family members in clinic visits, and family sometimes participate in traditional patient education programmes. However, merely including family members in patient-oriented disease education sessions has shown little impact on patient outcomes. 24 Just as patient self-management interventions are more successful when they focus on the patient's role in illness care and are based on behavioural theory, 25 new models for family involvement in illness management should also focus on the unique roles of family members and be based on sound theoretical models for interpersonal behaviour and social support.
Interventions for caregivers of people with significant disabilities (e.g. patients with dementia or terminal cancer) often focus on managing caregiver stress or on teaching family members how to directly manage tasks such giving medications, helping with activities of daily living and communicating with clinical providers as the patients' proxy. [26] [27] [28] These interventions often are inappropriate for families seeking to support self-management of more functionally independent patients (e.g. with diabetes or asthma). As the incidence of chronic illnesses such as diabetes or hypertension is steadily increases among younger adults with few functional limitations, 29 new family support models will also need to address this group's needs. Studies show that among adolescents with chronic illness, 30 successful family support often takes the form of facilitating self-care and providing emotional support. Similarly, family roles that are likely to be more common in supporting functionally independent adults include: facilitating and motivating patient behaviour change; partnering in information gathering, assisting problem-solving and decision-making; helping patients maintain their work and social roles; and supporting the patient-healthcare provider relationship. Examples of these unique roles and their potential mechanisms of effect on patient outcomes are presented in Fig. The next generation of family support interventions should further articulate specific ways in which family members can support younger, more functionally able patients and test the mechanisms through which these approaches impact patient outcomes.
Family members of functionally independent patients also face unique pitfalls when becoming more actively involved in chronic disease management. Because patients often want to be as independent as possible in their disease self-management, family members may inadvertently overstep boundaries or offer unwanted help. 31, 32 Family members may be perceived as nagging or criticizing when trying to help, 8 or may even cause patients to be less confident in their ability to care for their own disease. 33 Thus new models for family support interventions need to remain responsive to patient preferences, involving family members in ways that support healthy family relationships, patient autonomy and patient confidence.
THREE EMERGING MODELS
Intervention studies published between 1991 and 2008 were identified through searches of medical (Medline and CINAHL) databases, psychology (PsychInfo and Sociofile) databases and a manual review of relevant article references. We limited our searches to illnesses that require ongoing and significant patient self-management among patients who are usually functionally independent, that is, patients with diabetes, rheumatologic disease, hypertension and chronic heart disease and chronic lung disease. We excluded studies exclusively focused on patients with chronic pain, mental health disorders or patients with dementia, because patient needs and family roles differ significantly for these conditions from the target conditions. We identified 11 articles representing 9 trials of interventions aiming to change specific family roles or behaviours supporting adults with chronic illness. [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] Eight trials took place in the US and one in The Netherlands. All trials were randomized, with control group patients receiving similar interventions without family members. We excluded studies of interventions that included family in patient-directed disease education only. We did not exclude studies based on the number of participants. From conversations with trial researchers and additional web searches, we also identified protocols for three new trials [44] [45] [46] and two adaptations of previously developed interventional trials 47, 48 that are currently underway (all US based). All interventions identified were grouped by the family skill or behaviour theory addressed. These groupings were then refined through conversations with family support researchers and family intervention developers. Here, we discuss the three models that formed the basis for each completed and ongoing family intervention study identified (Table) .
FAMILY MEMBERS SET SPECIFIC GOALS FOR INCREASING
PATIENT SUPPORT Goal-setting can be guided by evidence from goal achievement research demonstrating that short-term, specific goals are more likely to be carried out. 49 Specific goals for family members could be, 'I will buy low-salt crackers instead of saltines the next time I do the family grocery shopping'; or 'I will ask my sister if she wants to go for a walk with me in the evening two times each week'. Family members can be guided through the goal setting process using motivational interviewing techniques that are effective with chronic illness patients, including encouraging realistic goals, assessing family members' readiness to change their behaviour and discussing barriers to reaching the goal. [50] [51] [52] [53] [54] In most family goal-setting programmes, goals are set in the context of courses focusing on particular domains of patient self-management (i.e. medication taking, healthy eating, decision making). 55 Family is often instructed to choose patient support goals that relate to the topic of each session. 33, 40 In other goal-setting programmes not taking place in conjunction with self-management courses, family members choose goals that support patient-identified areas of low self-efficacy 36 or goals that support patient goals previously identified through provider counselling. While families in most goal-setting programmes choose goals that support patient health behaviours, family members could instead set goals to improve their own health, with the intention of creating a healthier home atmosphere, which would in turn indirectly support and influence the patient. 43 Examples from the Literature In a programme for lupus patients and their partners, patients completed questionnaires identifying areas of lupus management (such as pain management or medication adherence) in which the patient had low self-efficacy. 36 Programme leaders then guided couples in generating solutions to the patient's identified problems, and in setting partner goals to support patient goals for behaviour change. These sessions were followed by five phone calls with the couple to evaluate progress and refine goals as needed. Compared to participants in a standard educational session, patients receiving the goal-setting intervention had greater improvements in fatigue, mental health and perceived support, and clinically significant (but not statistically significant) improvements in physical functioning. Some family goal-setting interventions have had less positive results. In two arthritis interventions in which patients and spouses set goals based on selfmanagement programme session content, patients participating with spouses had less improvements in fatigue, physical function and pain than patients participating in the self-management course alone. 33, 40 Advantages and Disadvantages Advantages of family member goal-setting include the definition of concrete actions family can take to support their loves ones. When family members have defined short-term goals, they may be more likely to carry out that specific role, recognize barriers to carrying out the role and recognize incremental progress towards increasing their support for the patient. When planning ahead for situations in which patients are incapacitated and families need to take quick action, such as when patients are confused from low blood sugar or dizzy from a heart arrhythmia, setting explicit goals for action in that situation is more appropriate than learning general support techniques. Potential downsides of goal-setting programmes are that the family member's focus may be too narrow for the patient's needs. For example, by focusing their support for diabetes care solely in terms of healthy food choices, family may miss opportunities to support the patient with other important areas of their self-care, for example, glucose monitoring. Moreover, family members may not learn techniques that they can apply to other illness management situations as they arise.
Results of family member goal-setting programmes tested to date are mixed, but their findings can guide future directions for family goal-setting research. In less successful interventional studies among patients with arthritis, families set goals focused on topics pre-determined by the interventionist, rather than on goals that are more patient-centred. [56] [57] [58] Future family goalsetting programmes should work with family members and patients to set family support goals based on areas in which the patient desires and most needs support. Goal-setting programmes may need to include training on ways to sustain family member goal setting over longer periods of time, including revising goals and building on achieved goals, to improve sustainability of this method of increasing family support. Finally, published programmes about family goal setting have focused exclusively on patients with arthritis or rheumatologic disease. It is possible that patients with self-management needs that are likely to involve the larger family unit (such as healthier cooking), may benefit more from family goal-setting. Pilot goal-setting interventions for spouses of patients with diabetes 46 and hyperlipidemia 45 are underway.
TRAINING FAMILY MEMBERS IN SUPPORTIVE COMMUNICATION AND COPING TECHNIQUES
Definition and Rationale Self-management of chronic illness requires managing changing symptoms and needs over time. In programmes that teach family members general support techniques, such as how to help patients cope with symptoms or help motivate patients to stick with behaviour goals, family members develop skills that can be adapted to new illness management problems as they arise. Such programmes also encourage family to communicate more openly about illness symptoms and management, reflecting growing evidence that constructive family communication about illness management issues is linked to better patient self-management behaviour, 59 while unresolved family conflicts about care can result in worse patient outcomes. [60] [61] [62] [63] [64] Programmes that teach family members communication skills typically use cognitive-behavioural therapy (CBT) techniques. 65 CBT-based programmes often give participants concrete examples of recommended ways to handle interactions with the patient about illness management and frequently include discussion or role play to assist family members in mastering these communication skills.
Examples from the Literature A number of programmes emphasize communication techniques family members can use that are more likely to be perceived as supportive (and not stifling) by independently functioning patients. One subset of these programmes focuses on teaching family members how to prompt and reinforce patients' use of symptom coping skills. For example, a family member may learn how to guide the patient with pain through a brief relaxation exercise or suggest an adaptation to a physical activity that the patient finds challenging. The two most extensively evaluated interventions of this type sought to enhance family support of patients managing arthritis symptoms and physical limitations. In coping skills training interventions carried out over 10-12 weeks, osteoarthritis patients participating with spouses had a trend towards improved pain levels, physical function and mental health as compared to patients participating alone. [37] [38] [39] In another study, rheumatoid arthritis patients participating in a 4-week spouse-assisted coping skills training programme had less joint swelling post treatment than randomized controls receiving the intervention without spouses or disease education with their spouses. 42 However, patients participating in this shorter duration intervention did not report significantly improved pain levels or functioning than controls. Another type of family communication training programme focuses on increasing spouse's use of autonomy supportive communication techniques. Autonomy support emphasizes that the patient's needs, feelings and goals are the primary determinant of self-management success. While family can offer support, it is the patient who must ultimately ensure that illness management tasks are carried out. Therefore, understanding the patient's viewpoint and supporting their self-motivation is most important for illness management success. Autonomysupportive behaviours include empathic statements that acknowledge the patient's feelings and perspectives; offering choices and providing alternatives; providing a rationale for advice; and working together to problem-solve. Use of autonomy-supportive techniques has been associated with better patient outcomes, 57, 66, 67 and is particularly suited for supporting more functionally independent patients. Family use of behaviours that are not autonomy-supportive, including using pressure, criticism or guilt to induce changes in patient behaviour have been associated with worse patient outcomes. 62, 63 In one example, the Family Partnership Intervention seeks to increase family member use of autonomy-supportive communication techniques to help heart failure patients improve their self care. 34, 35 Participants first receive an education session about heart failure care and techniques to decrease dietary sodium. Patients and family members then meet in separate small groups for two sessions that include didactic teaching about autonomy support, case scenarios and role play.
Family members identify the most autonomy-supportive response to scenarios representing difficult adherence situations. A newsletter reinforcing autonomy support strategies is mailed to participants several weeks after the session. Patients receiving the autonomy support intervention significantly decreased their intake of sodium compared to patients and families who participated in educational sessions alone. A larger trial evaluating the effects of this intervention on patient medication adherence, physical function, heart failure quality of life and healthcare utilization is underway. 47 Another intervention incorporating autonomy supportive communication training for families of heart failure patients is also in progress. 44 Advantages and Disadvantages Initial evidence suggests that interventions focused on family prompting of patient coping mechanisms may be particularly suited to patients dealing with ongoing symptoms that affect patient quality of life, such as functional limitations from arthritis, dyspnea in COPD or fatigue in heart failure. On the other hand, interventions focused on autonomy support may be particularly effective in supporting patients attempting to make health behaviour changes.
Programmes that teach family members general communication techniques may provide family with a broadly applicable communication toolset, allowing them to apply these skills to new illness management situations over time. However, we do not know whether family members sustain their use of these techniques after programmes end, or whether outcomes improve further when techniques are practiced and refined over time with feedback from professionals. A significant body of research from efforts to train healthcare professionals in more effective communication and behavioural change approaches has shown that initial training has to be reinforced with frequent booster sessions for the communication approaches to be sustained. 50 This likely will also be the case for interventions targeting family members. Learning illness-specific communication techniques may be more difficult and less effective for families with strained underlying relationships and communication patterns.
INVOLVING FAMILY DIRECTLY IN CLINICAL CARE PROCESSES

Definition and Rationale
Family roles in supporting a chronically ill patient's clinical care (i.e. appointments, testing, medication regimen changes, communication with professionals) can be very distinct from the roles family play in supporting patient maintenance of healthy behaviours. At clinic appointments, family members can help patients understand and remember information from providers. They can help the patient articulate their concerns clearly to clinicians and support the patient when bringing up difficult or embarrassing topics. Family members can help patients work with their clinicians to make fully informed decisions about changes in medical care, such as whether to start insulin or whether to undergo an arthroscopy. Between clinic visits family members can help with obtaining medication refills, managing appointments and insurance issues, maintaining self-testing or symptom logs and communicating those results to providers, and addressing worrisome trends in patient health at early stages. Through successful execution of these roles, family members can contribute to efforts to provide proactive chronic illness management that is better integrated among care providers, a key feature of the evidence-based chronic care model and proposals for a 'medical home'. 68 Family already frequently take on these clinical care-related roles, and many providers already include family members in their discussions with patients. New interventions have the opportunity to enhance family involvement in clinical care by helping patients and family members explicitly define family roles in clinical management, and by providing tools and skills that enhance family members' ability to carry out these roles. For example, interventions could improve family member access to patient-related health information, provide structured or automated communication between providers and family members, or teach clinical skills to family members (such as how to properly take a blood pressure reading).
Examples from the Literature
The CarePartner programme is an example of an intervention that gives family members specific roles in monitoring patient symptoms, self-testing and medications. 41 The programme also provides structured contact between out-of-home family members, chronic illness patients and the patient's healthcare provider through interactive automated telephone technology. At the beginning of the programme, a selected family member is given written and online information about illness management. During the programme, patients are called weekly by the automated service to complete a health assessment. During those calls, patients report information about their symptoms, nutritional intake, medication adherence and availability of their medication supply. A report summarizing the patient's responses to the assessment is automatically sent by email to the family member. The report highlights any concerning patient responses and suggests actions the family member can take as well as a time frame for following up. As in many disease management programmes, the patient's clinical provider receives automated faxes summarizing more urgent health problems and can access the patient's health assessment responses through a web site. Family members and clinicians can also leave messages for the patient that are delivered through the automated telephone system. After a 12-week pilot study with heart failure patients, over 70% reported that their participating family member helped them to solve self-management problems. The effect of the programme on heart failure patients' health-related quality of life, hospitalization risk and self-care behaviours and a pilot study with diabetes patients are now being evaluated in randomized controlled trials. 48, 69 Advantages and Disadvantages Programmes that help family members define specific roles in clinical care can make use of their presence at clinic visits and family members' frequent desire to be kept informed of clinical information. These interventions also allow family members to assist with the more intense clinical monitoring that some patients need and that is not often practical for health systems to provide.
Programmes that involve family in clinical care may face family member-provider communication difficulties. During clinic visits, family members may dominate discussions with providers (discouraging the patient from speaking) 70 or they may discuss their own medical problems beyond that relevant to the patient's care (adding competing demands on the provider's time). Patients often think family members miscommunicate with their healthcare provider and take on roles during the clinic visit that were different from what the patient intended. 70, 71 Future interventions need to evaluate the effects of training participants in effective provider-family communication skills. 72 While family members in any support programme may experience increased stress due to their intensified roles and role expectations, family members supporting clinical care may be particularly prone to increased stress or burden if they lack the clinical knowledge or skills they need to carry out their role, or lack effective access to the patient's healthcare provider when needed. On the other hand, it is possible that family members will experience less burden and more satisfaction as a result of these programmes if they feel they have the tools to be more effective in helping their loved one. Future clinical care support programmes should seek to provide participating family members with appropriate skills and resources, and should monitor family burden as an outcome.
FUTURE RESEARCH DIRECTIONS
Further research is needed to identify programmes that effectively mobilize family member support for chronic illness self-care. In general, recent studies have adhered to guidelines for best conduct of intervention trials. However, most completed trials have had a relatively low number of participants (15-50 couples in each intervention arm), possibly limiting their power to detect significant changes in patient outcomes. Adequate recruitment is a challenge for all couple and family-based interventions; however, interventions for chronic illness patients could be designed using recruitment strategies identified by other family-based psychosocial interventions (such as offering recruitment over the phone or in the participants' home). 73 One limitation of several of the trials reviewed is that they did not measure change in the targeted family role or behaviour (such as the number of family goals set or met, or decreases in the use of critical statements towards the patient). Analysing how such changes in family behaviours and patients' perceived disease-related support are related to changes in patient outcomes is essential to determining which intervention models are most promising.
Specific topics that should be addressed in future research on family support programmes for patients with chronic illness include:
1. How are family support programmes developed for one disease best applied to patients with other common chronic illnesses? For instance, while self-management is particularly important for improving outcomes among patients with diabetes, asthma and coronary heart disease, there are few reports of family support programmes for treatment of these illnesses. 2. Who benefits most from family support programmes? For instance, are interventions more effective among patients with certain sociodemographic characteristics (e.g. men v. women, younger v. older)? Are interventions best targeted to patients with a more complex or unstable health status (e.g. uncontrolled symptoms, multiple comorbidities or a recent hospital discharge), or to patients in the midst of making health behaviour changes? Should family programmes focus on patients in a maintenance phase of care, when short-term professional support has tapered? 3. How do family support programmes affect outcomes other than patient health, such as family satisfaction or stress from providing support, patientfamily relationships, healthcare provider burden, patient-provider relationships and patient health service utilization? 4. Are multifaceted programmes that combine goal-setting, communication skills and tools to facilitate family involvement in clinical processes more effective than programmes focusing on a single approach? For instance, family could set their own goals for facilitating patient behaviour change while using autonomy supportive approaches to help patients through a challenging self-management situation, or a family member monitoring clinical symptoms could prompt coping techniques when the patient's symptoms are bothersome but do not exceed the threshold for notifying the clinician. 5. How can family support programmes address the needs of complex family systems, including family members living at a distance from one another, family members with negative relationships or family members providing mutual support for similar chronic illness needs? 6. As we develop practice-based coordination of care (i.e. 'medical homes') 74 for patients with chronic illness, how can family support programmes be best integrated with other clinical support services? How can interested family members be more integrated into clinical information flow (such as through access to personal health records)? How do we involve families while protecting patient privacy and avoiding adding excessive demands on already-stretched primary care providers?
CONCLUSION
Most current models of chronic illness care inadequately address the roles and influences of family in patient self-care even though family members are often well suited to provide effective support, and family support is associated with improved patient outcomes. Recent family support interventions directly address family member roles in illness management and seek to give family members the tools and skills they need to carry out these roles. The three emerging models for family support programmes identified in this review (see the Table for summary) address the unique chronic illness support needs of adults without significant functional limitations. The few interventions evaluated to date have shown improvements in intra-family communication, levels of family support and patient self-efficacy, and some have resulted in improved patient outcomes. These emerging models may be more effective if they incorporate a combination of approaches rather than testing a single strategy or when tailored to meet the needs of specific patient populations. Research on the best approaches to better mobilize family members to support chronic disease management is critically important, in light of the increasing numbers of patients with chronic disease, the difficulty of changing health behaviours and sustaining positive changes, limited resources for professional services and a growing recognition of the positive effects of family support. 
